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Change from Motion Controllers V2.5 to V3.0 —
CANopen interface

Summary

This Application Note accompanies the change from Motion Controllers of generation 2.5 to Mo-
tion Controllers of generation 3.0.

The present document is intended for customers familiar with Motion Controllers V2.5 with CANo-
pen interface who are transitioning to Motion Controllers V3.0 in a hew machine.

First of all, benefits of changing from generation 2.5 to 3.0 are mentioned, followed by some hints
for the selection of a suitable Motion Controller.

Afterwards the Application Note takes a look at the most relevant adaptions of generation 3.0 by
analyzing the object dictionary.

For more information please refer to the drive functions and communications manual or ask our
experts in the Motion Control Support.

Applies To

Motion Controllers V2.5 Motion Control Systems V2.5

MCBL/MCDC/MCLM 3002 F/P/S

2232/2250 ... BX4 COD

MCBL/MCDC/MCLM 3003 P

3242/3268 ... BX4 CO

MCBL/MCDC/MCLM 3006 S

3564 ... BCO

The family of Motion Controllers and Motion Control Systems V2.5 with CANopen interface is de-

scribed as MC V2.5 CO in the following.

Motion Controllers V3.0

Motion Control Systems V3.0

MC 3001 B/P 2232/2250 ... BX4 IMC CO
MC 3603 S MCS 3242/3268 ... BX4 CO
MC 5004 P MCS 3274 ... BP4 CO

MC 5005 S

MC 5010 S

The family of Motion Controllers and Motion Control Systems V3.0 with CANopen interface is de-

scribed as MC V3.0 CO in the following.
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Benefits of changing from Motion Controllers V2.5 to V3.0

Power range and dynamic behavior:

The new MC V3.0 family offers a significantly higher power range compared to MC V2.5. Starting
with a rated power of 30W for small motors, there are Controllers available up to a rated power of
500W for larger motors.

Not only the rated power is extended, but also the maximum power for short-term operation.
Combined with an improvement in the feedback control loop, MC V3.0 are able to operate a motor
much more dynamically. Also applications with higher load inertia can now be operated.

One Controller for all types of motors and sensor systems:

While for MC V2.5 different Controllers are necessary for operating either a DC-Motor, a BLDC-
Motor or a linear motor, MC V3.0 are now able to operate all FAULHABER motor technologies
with the same hardware.

Furthermore, the extended amount of inputs and outputs allows the usage of many different sen-
sor systems. MC V3.0 can evaluate digital and linear Hall sensors, as well as incremental and
absolute encoders.

Extended diagnostic and protection functions:

MC V3.0 are monitoring the state of the connected motor and the Motion Controller itself on a cy-
clical basis. The handling of the monitoring results is significantly expanded. There are different
error codes available, combinated with more options how to react on an error like e.g. switching
off the drive automatically.

One purpose of the monitoring is to protect the connected motor from overheating by calculating
the actual winding temperature. The thermal model is improved, leading to a more precise calcula-
tion of the temperature. This allows the power of the motor to be better utilized.

Fast and easy commissioning with the FAULHABER Motion Manager:

The configuration software Motion Manager from FAULHABER is used to configure the connected
motor and sensor system and to integrate the drive system into the application. When the com-
missioning of an MC V3.0 is performed, many of the tools in Motion Manager 6 will be recognized
from the commissioning of an MC V2.5. Beyond that, the software offers various improvements
and extensions in order to make the commissioning of an MC V3.0 as easy as possible.

All of the operating modes covered from an MC V2.5 are available at an MC V3.0 as well. In addi-
tion, an MC V3.0 comes with enhanced operating modes and further functionality.
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Selection of a suitable Motion Controller V3.0

The following figure shows an extract of Motion Controllers and Motion Control Systems of both,
generation 2.5 and 3.0.

Generation
2.5
Motion Control Motion Controllers Motion Controllers
Systems with pin header with connectors
e 22xX ... BX4 CxD (P-Version) (F/S-Version)
* 32xx ... BX4 Cx * MCxx 3002 P * MCxx 3002 F/S
* 3564 ... B Cx * MCxx 3003 P * MCxx 3006 S

Generation
3.0
Motion Control
Systems Motion Controllers

s 22xx...BX4 IMC Motion Controllers with connectors
RS/CO with pin header (S-Version)

* MCS 32xx BX4 (B/P-Version) * MC3603S
RS/CO/ET « MC 3001 B/P + MC5005S

* MCS 3274 BP4 * MC5004 P e MC5010S
RS/CO/ET

Figure 1: Overview on FAULHABER Motion Controllers and Motion Control Systems

For the selection of a suitable MC V3.0, the following aspects must be taken into consideration:

Rated power:
The rated power (defined by maximum supply voltage and maximum continuous output current) of
the MC V3.0 must fit the motor and further requirements of the application.

Form factor and mounting situation:

In general it can be distinguished between Motors with integrated Drive Electronics (Motion Con-
trol Systems) and Motion Controllers. Motion Control Systems V2.5 will most likely be replaced
with the MCS-series. If the pin-header version of an MC V2.5 was used, the pin-header version of
an MC V3.0 might be the right choice. For the connector version of an MC V2.5 the connector
version of an MC V3.0 might be a suitable replacement.

Communication interface:
The MC V3.0 family offers controllers with EtherCAT, CANopen or RS232 interface. An USB inter-
face is available for configuration.
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Most relevant adaptions of the object dictionary

Both Motion Controller V2.5 and V3.0 with CANopen interface comply with the CANopen stand-
ards CiA 301 and CiA 402. That is why the basics of the interaction with the device are already
known and can be applied to the new Motion Controller. Of course, the new generation of Motion
Controllers comes with improvements and enhanced functionalities. Therefore the object diction-
ary is adapted. The following description covers the most important differences.

Index Categorie MC V2.5 CO vs. MC V3.0 CO

0x1000 to Ox1FFF Communication objects Device identification is adapted

0x2000 to OX5FFF Manufacturer-specific objects | New manufacturer-specific objects

0x6000 to OX6FFF Objects of the drive profile | A few objects are adapted according to
according to CiA 402 the standard

Communication objects (0x1000 to Ox1FFF)

In the range of communication objects, the content of a few objects is adapted to identify the new
Motion Controller V3.0. This concerns e.g. the objects 0x1009 (Manufacturer hardware version),
0x100A (Manufacturer software version) and 0x1018 (ldentity object).

Manufacturer-specific objects (0x2000 to OxX5FFF)

The manufacturer-specific objects include e.g. the configuration of inputs and outputs, the thermal
model for protection, as wells as control parameters for the feedback control loop. Due to the im-
provements and enhanced functionality of an MC V3.0, the manufacturer-specific objects differ
compared to generation 2.5. For a fast and easy commissioning those objects are configured by
the software Motion Manager.

Commissioning of the MC V3.0:

It is recommended to configure the MC V3.0 using the Motion Manager software
from FAULHABER. Copying and transferring any configuration from the MC V2.5
is not possible due to the differences in the object dictionary. For more infor-
mation on how to configure a Motion Controller there are How-to-videos available
on our website.

Integration of the Motion Controller into a master controlled system:

For customers familiar with MC V2.5 CO the most relevant adaptions of MC V3.0
CO can be found in the objects of the drive profile according to CiA 402 (0x6000
to Ox6FFF). They are described on the next page.
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Objects of the drive profile according to CiA 402 (0x6000 to Ox6FFF)

The objects of the drive profile of an MC V3.0 CO are in compliance with the CiA 402 standard.
Customers familiar with MC V2.5 CO should take the following characteristics into consideration.

Controlword:

In operating mode Profile Position (PP) a new target position is loaded at a rising edge of Bit 4 in
the Controlword. It can be distinguished between an immediate and a not immediate move by help
of Bit 5. In comparison, MC V2.5 CO offered immediate moves only.

Controlword Bits of an MC V3.0 15...6 5 4 3 2 1 0
Immediate move 1 1 1 1 1 1
Not immediate move 0 1 1 1 1 1

A new target position is acknowleged with Bit 12 in the Statusword set to 1. Only then Bit 4 of the
Controlword can be reset to 0 again.

Applying this handshake is recommended in a CANopen system for a robust interaction between
master and slave.

Statusword:
The Statusword offers the possibility to use a Voltage enabled Bit (Bit 4). It can be activated via Bit
7 in the Operation mode options (0x233F).

Position encoder resolution:

The position encoder resolution of motors with linear Hall sensors amounts 3000 increments per
mechanical revolution when using an MC V2.5. For MC V3.0, this resolution is increased, having
now 4096 increments per mechanical revolution. This improvement must be taken into considera-
tion for position controlled applications.

Units of current:

Actual, target and limit values of the current are specified in mA for MC V2.5. In compliance with
the CiA 402, the unit changed to 1/1000 of the motors nominal current for MC V3.0. This differ-
ence must be taken into account for torque controlled applications or e.g. the analysis of the cur-
rent during operation.

Following example emphasizes the meaning of the unit:

Motor: 2232S024BX4 (I_nom: 540 mA)

Current in [I|_nom/1000] Current in mA
1000 540 mA

500 270 mA

Homing methods:

Compared to MC V2.5 CO, the Homing method for Homing at the actual position changed. It is
now represented by method 37, instead of 35. Attention must also be paid to the sign of the Hom-
ing Offset (Ox607C), which differs between MC V2.5 and MC V3.0.
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Rechtliche Hinweise

Urheberrechte. Alle Rechte vorbehalten. Ohne vorherige ausdriickliche schriftliche Zustimmung der Dr.
Fritz Faulhaber & Co. KG darf diese Application Note oder Teile dieser unabhangig von dem Zweck insbe-
sondere nicht vervielfaltigt, reproduziert, gespeichert (z.B. in einem Informationssystem) oder be- oder ver-
arbeitet werden.

Gewerbliche Schutzrechte. Mit der Veroffentlichung, Ubergabe/Ubersendung oder sonstigen Zur-
Verfugung-Stellung dieser Application Note werden weder ausdriicklich noch konkludent Rechte an gewerb-
lichen Schutzrechten, lGbertragen noch Nutzungsrechte oder sonstige Rechte an diesen eingeraumt. Dies
gilt insbesondere fir gewerbliche Schutzrechte, die mittelbar oder unmittelbar den beschriebenen Anwen-
dungen und/oder Funktionen dieser Application Note zugrunde liegen oder mit diesen in Zusammenhang
stehen.

Kein Vertragsbestandteil; Unverbindlichkeit der Application Note. Die Application Note ist nicht Ver-
tragsbestandteil von Vertragen, die die Dr. Fritz Faulhaber GmbH & Co. KG abschlief3t, und der Inhalt der
Application Note stellt auch keine Beschaffenheitsangabe fur Vertragsprodukte dar, soweit in den jeweiligen
Vertragen nicht ausdriicklich etwas anderes vereinbart ist. Die Application Note beschreibt unverbindlich ein
mdogliches Anwendungsbeispiel. Die Dr. Fritz Faulhaber GmbH & Co. KG tbernimmt insbesondere keine
Gewahrleistung oder Garantie dafiir und steht auch insbesondere nicht dafur ein, dass die in der Application
Note illustrierten Ablaufe und Funktionen stets wie beschrieben aus- und durchgefihrt werden kénnen und
dass die in der Application Note beschriebenen Ablaufe und Funktionen in anderen Zusammenhangen und
Umgebungen ohne zusatzliche Tests oder Modifikationen mit demselben Ergebnis umgesetzt werden kon-
nen. Der Kunde und ein sonstiger Anwender miissen sich jeweils im Einzelfall vor Vertragsabschluss infor-
mieren, ob die Ablaufe und Funktionen in ihnrem Bereich anwendbar und umsetzbar sind.

Keine Haftung. Die Dr. Fritz Faulhaber GmbH & Co. KG weist darauf hin, dass aufgrund der Unverbind-
lichkeit der Application Note keine Haftung fiir Schaden tbernommen wird, die auf die Application Note und
deren Anwendung durch den Kunden oder sonstigen Anwender zurlickgehen. Insbesondere kdnnen aus
dieser Application Note und deren Anwendung keine Anspriiche aufgrund von Verletzungen von Schutz-
rechten Dritter, aufgrund von Mangeln oder sonstigen Problemen gegeniiber der Dr. Fritz Faulhaber GmbH
& Co. KG hergeleitet werden.

Anderungen der Application Note. Anderungen der Application Note sind vorbehalten. Die jeweils aktuel-
le Version dieser Application Note erhalten Sie von Dr. Fritz Faulhaber GmbH & Co. KG unter der Telefon-
nummer +49 7031 638 345 oder per Mail von mcsupport@faulhaber.de.

Legal notices

Copyrights. All rights reserved. This Application Note and parts thereof may in particular not be copied,
reproduced, saved (e.g. in an information system), altered or processed in any way irrespective of the pur-
pose without the express prior written consent of Dr. Fritz Faulhaber & Co. KG.

Industrial property rights. In publishing, handing over/dispatching or otherwise making available this Ap-
plication Note Dr. Fritz Faulhaber & Co. KG does not expressly or implicitly grant any rights in industrial
property rights nor does it transfer rights of use or other rights in such industrial property rights. This applies
in particular to industrial property rights on which the applications and/or functions of this Application Note
are directly or indirectly based or with which they are connected.

No part of contract; non-binding character of the Application Note. The Application Note is not a con-
stituent part of contracts concluded by Dr. Fritz Faulhaber & Co. KG and the content of the Application Note
does not constitute any contractual quality statement for products, unless expressly set out otherwise in the
respective contracts. The Application Note is a non-binding description of a possible application. In particu-
lar Dr. Fritz Faulhaber & Co. KG does not warrant or guarantee and also makes no representation that the
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processes and functions illustrated in the Application Note can always be executed and implemented as
described and that they can be used in other contexts and environments with the same result without addi-
tional tests or modifications. The customer and any user must inform themselves in each case before con-
cluding a contract concerning a product whether the processes and functions are applicable and can be
implemented in their scope and environment.

No liability. Owing to the non-binding character of the Application Note Dr. Fritz Faulhaber & Co. KG will
not accept any liability for losses arising from its application by customers and other users. In particular, this
Application Note and its use cannot give rise to any claims based on infringements of industrial property
rights of third parties, due to defects or other problems as against Dr. Fritz Faulhaber GmbH & Co. KG.
Amendments to the Application Note. Dr. Fritz Faulhaber & Co. KG reserves the right to amend Applica-
tion Notes. The current version of this Application Note may be obtained from Dr. Fritz Faulhaber & Co. KG
by calling +49 7031 638 345 or sending an e-mail to mcsupport@faulhaber.de.
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